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(57) ABSTRACT

A button of a shoulder position adjuster device is provided
including an outer surface portion which, at a normal state, is
generally continuous with an outer surface of a cover facing
an inner space of a passenger compartment. Flexible left and
right outer lateral walls are formed continuously with the
outer surface portion and have lock portions which are locked
onto a side member at the normal state and which are released
from the locked state at the time of a pulling operation.
Additionally, a pair of connecting walls are provided which
extend from the outer surface portion towards a guide rail side
in the left and right outer lateral walls and connect the latch
pin.

4,469,352 A * 9/1984 Komeretal. ... 280/801.2
4,652,012 A * 3/1987 Billeretal. ................ 280/801.2 2 Claims, 8 Drawing Sheets
32a | 41 40

CITLIIT:

{
}
I
|

[ A
7N



FIG. 1




U.S. Patent Mar. 20, 2012 Sheet 2 of 8 US 8,136,841 B2

~——
—
f‘g
| —
@h!
b
—-r//’
\_/
4 \
A | -9
O
L | o
—] q

O
O

11



U.S. Patent Mar. 20, 2012 Sheet 3 of 8 US 8,136,841 B2

19

11

FIG. 3

40

50
)
(
20
S

100

10

19

11



U.S. Patent Mar. 20, 2012 Sheet 4 of 8 US 8,136,841 B2

FIG. 4




US 8,136,841 B2

Sheet 5 of 8

Mar. 20, 2012

U.S. Patent

)

—
2L 08 ge 02 09 0d
of_ Nf_ @Vm 29 f e €9 mmp \ ﬁ oA _\N \_m
; I
SOSNNSS 7%/% WA%@\ AN Env \
- 7 ( S 7/////////w
/D NN\
ﬁ\\\\ _\ NN )
, 1€
[
\//5/ AN B
IS\ % B
0S
vzt ( s | oom A
0)72 epg Ll %
ﬂ N
G Old



US 8,136,841 B2

Sheet 6 of 8

Mar. 20, 2012

U.S. Patent

¢l

TAA oL

7

18—

W S

MRNNN

9y
06

¢t

v
Gy

ov :n@ ect
g

09 ‘vl

S
—
09 0¢ 0E

18

S€  op
ey
06

<
A7 w

A7
¢t
17

S
——
09 02 0¢

22 08
¢l .ol
2
7
m
|
or v eeg
g9 'Old

eV
Ge

A7

ﬁ<

18
oy

06

474
G

A

W

2 A A S
¢l ~ 0L 090z 0¢
Z
DAY 7 eV

w Ge
b
A
ov 1t | eeg
V9 ‘O



U.S. Patent

Mar. 20, 2012 Sheet 7 of 8 US 8,136,841 B2

FIG. 7

28.0
215
27.0
26.5
26.0
25.5
25.0
245 -
24.0 -

BUTTON OPENING DIMENSION

paa—

LOWER

23.5

LIMIT

23.0

500

1000 1500 2000 2500 3000 3500 4000 4500 5000
DURABILITY IN NUMBER OF TIMES



U.S. Patent Mar. 20, 2012 Sheet 8 of 8 US 8,136,841 B2

FIG. 8

AN

f

35
43

\\\\ﬁ// NS
VN §

38 37 37 38
30



US 8,136,841 B2

1
SHOULDER POSITION ADJUSTER DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to International Applica-
tion No. PCT/IP2007/073340, filed Dec. 3, 2007, which is
based on and claims priority to Japanese Patent Application
No. 2007-003658, filed Jan. 11, 2007.

FIELD OF THE INVENTION

The present invention relates to a shoulder position
adjuster device and more particularly to a shoulder position
adjuster device which is mounted in a vehicle for adjusting
height of a through anchor that is used for a seat belt system
for securing safety of an occupant.

BACKGROUND OF THE INVENTION

A shoulder position adjuster device is attached to a body
frame such as a center pillar or the like, and conventionally,
there have been proposed various shoulder position adjuster
devices. The shoulder position adjuster device includes a
guide rail which is fixed to the body frame, a slide member
which is slidably attached to the guide rail, and a through
anchor which is connected to the slide member and support-
ing a webbing. Then, locking is released by pinching a button
which operates the slide member so as to slide the through
anchor to an appropriate height position. After the adjustment
is completed, the button is caused to return to its original
position by a spring member. A latch member such as a pin is
provided on the slide member and is detachably inserted into
a predetermined position in a plurality of latch holes formed
on the guide rail, whereby the through anchor is fixed to the
appropriate height together with the slide member.

In a shoulder position adjuster device described in Japa-
nese Patent Publication No. JP-A-5-294208, a button is
divided into left and right members, and the two members are
individually biased by springs so as to return to their original
positions.

In addition, in a shoulder position adjuster device
described in Japanese Patent Publication No. JP-A-2003-
341469, a button is divided into an exterior button and an
interior button, and the interior button is fastened and fixed to
a latch pin which is biased by a latch spring.

Further, in a shoulder position adjuster device described in
Japanese Patent Publication No. JP-A-2005-132229, a button
is attached to a garnish which makes up a slide member so as
to oscillate freely. In adjusting the height of the slide member,
by the button being pinched to be oscillated, a latch pin is
pulled out of a latch hole, so as to allow the slide member to
slide.

Incidentally, in the shoulder position adjuster devices
described in Japanese Patent Publication Nos. JP-A-5-
294208 and JP-A-2003-341469, since the button is divided
into the two members, the number of components is
increased, leading to increased costs. In addition, in the shoul-
der position adjuster device described in Japanese Patent
Publication No. JP-A-2005-132229, the button enables an
operation in which the latch pin is pulled out of the latch hole
attached to the garnish so as to oscillate freely, and the latch
pin is made to be pulled out of the latch hole with a small force
by using a leverage mechanism. However, due to the button
being attached to the garnish so as to oscillate freely by a
hinge portion, the construction can be complex and the
assemblage can be troublesome. In addition, since the button
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moves in a curved direction while the latch pin moves
straightly, the movement of the latch pin may become
unsmooth.

SUMMARY OF THE INVENTION

The invention has been made in view of the situations
described above, and an object thereof'is to provide a shoulder
position adjuster device with simple construction and assem-
blage so as realize a reduction in cost while enabling a latch
pin to move smoothly.

According to one embodiment of the invention, a shoulder
position adjuster device is provided including:

a guide rail having a plurality of latch holes having prede-
termined intervals in a longitudinal direction and adapted to
be fixed to a body frame;

a slide member slidably attached to the guide rail;

a through anchor connected to the slide member and sup-
porting a webbing;

a latch member provided on the slide member so as to
advance and retreat and adapted to restrain the slide member
from sliding on the guide rail by being projected from the
slide member;

a latch spring which biases the latch member so as to insert
the latch member into the latch hole;

a button which enables a pulling operation for pulling the
latch member out of the latch hole against a biasing force of
the latch spring; and

a cover having an open window portion through which the
button is externally exposed to and attached to the slide mem-
ber,

wherein a height of the through anchor is adjusted by
selecting the latch hole with which the latch member engages,
wherein the button includes:

an outer surface portion which, at normal state, is generally

continuous with an outer surface of the cover which
faces an interior space of a passenger compartment of a
vehicle,

flexible left and right outer lateral walls formed continu-

ously from the outer surface portion and having a lock
portion which is locked on to the slide member at the
normal state and is released from the locked state when
the pulling operation is performed, and

a connecting wall which extends from the outer surface

portion to a guide rail side in the left and right outer
lateral walls so as to connect the latch member.

According to another embodiment of the invention, the
slide member of the aforementioned shoulder position
adjuster device includes a spring compartment which accom-
modates the latch spring, and the spring compartment
includes:

a spring supporting portion which supports the latch spring
and which is adapted to abut with an upper end of the latch
member at the time of the pulling operation of the button so as
to restrict the button from moving to the interior space of the
passenger compartment side; and

a slit through which a locking piece of the latch member,
which connects to the connecting walls of the button, is
allowed to project movably.

According to yet another embodiment of the invention, the
side member further includes a button biasing portion which
biases the lock portion of the button outwards when the lock
portion of the button is locked on to the slide member.

In addition, the shape of the latch member is preferably a
pin shape.

According to the shoulder position adjuster device of the
present invention, since the button can be made up of the
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single member, the construction and assemblage are made
simple, and by reducing the number of components, a reduc-
tion in costs can be realized. In addition, since the direction in
which the button is displaced and the direction in which the
latch member moves can be made to coincide with each other,
the movement of the latch member can be made smooth.

Additional benefits and advantages of the present invention
will become apparent to those skilled in the art to which the
present invention relates from the subsequent description of
the preferred embodiment and the appended claims, taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing an external appear-
ance of a shoulder position adjuster device according to an
embodiment of the invention;

FIG. 2 is a front view of the shoulder position adjuster
device of FIG. 1,

FIG. 3 is a side view of the shoulder position adjuster
device of FIG. 1,

FIG. 4 is an exploded perspective view of the shoulder
position adjuster device of FIG. 1;

FIG. 5 is a side sectional view of the shoulder position
adjuster device of FIG. 1;

FIG. 6A shows a right-hand and a left-hand sectional view
taken along the lines VI-VIand VI'-VI'in FIG. 3, respectively,
wherein the shoulder position adjuster device is in a latched
state;

FIG. 6B shows a right-hand and a left-hand sectional view
taken along the lines VI-VIand VI'-VI'in FIG. 3, respectively,
wherein the shoulder position adjuster device is in a state in
which a button is pinched to unlock the button which is locked
on to a garnish in order to disengage a latch;

FIG. 6C shows a right-hand and a left-hand sectional view
taken along the lines VI-VIand VI'-VI'in FIG. 3, respectively,
wherein the shoulder position adjuster device is in a state in
which the button is pulled up to disengage the latch;

FIG. 7 is a graph showing the durability of the button
according to the number of pinching times; and

FIG. 81s a cross sectional view of main parts of a button and
a garnish of a shoulder position adjuster device according to
an alternative embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, an embodiment of a shoulder position adjuster
device according to the invention will be described by refer-
ence to the drawings. Note that directions described in the
following description are based on a direction in which the
shoulder position adjuster device is attached to a vehicle
body. A vertical direction of the shoulder position adjuster
device means a vertical direction of the vehicle body. A direc-
tion towards a near side means a side of an interior space of a
passenger compartment. A rear surface side means an oppo-
site direction to the near side direction, that is, a side of the
shoulder position adjuster device where the shoulder position
adjuster device is attached to the vehicle body.

As is shown in FIGS. 1 to 3, a shoulder position adjuster
device 1 according to one embodiment includes a guide rail
10, a slide member S, a through anchor 100, a latch pin 80, a
latch spring 90, a button 40 and a cover 50.

The guide rail 10 is fixed integrally to a body frame such as
a center pillar or the like with fixing devices such as bolts, and
has a plurality of latch holes 12 formed at predetermined
intervals in a longitudinal direction.
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The slide member S engages with the guide rail 10 and is
attached thereto so as to slide freely in vertical directions. The
through anchor 100 is connected to the slide member S with
a fixing device such as a bolt and movably supports a webbing
W (refer to FIG. 3) at a longitudinal central portion thereof.
The latch pin 80 is a latch member which is provided on the
slide member S so as to advance and retreat. The latch pin 80
is adapted to restrain the slide member S from sliding on the
guide rail 10 by being projected from the slide member S to
engage with the latch hole 12. The latch spring 90 biases the
latch pin 80 so as to insert the latch pin 80 into the latch hole
12. The button 40 enables a pulling operation of pulling the
latch pin 80 out of a latch hole 12 against the biasing force of
the latch spring 90. The cover 50 has an open window portion
54 through which the button 40 is externally exposed and is
attached to the slide member S.

The guide rail 10 is made of metal such as, but not limited
to, a high tensile strength steel which is treated with an elec-
tro-deposition process or plating. The guide rail 10 is curved
moderately along a longitudinal direction (or a vertical direc-
tion) of the center pillar. An attaching hole 11 through which
abolt 19 (or the like) is inserted is opened in each end portion
of'the guide rail 10, so that the guide rail 10 is fixed to the body
frame with bolts 19 inserted through these attaching holes 11.
In addition, the plurality of latch holes 12 are formed in a
transversely central portion of the guide rail 10. Further, a
stopper 13 is provided in the vicinity of the attaching hole 11
on the lower end side of the guide rail 10 so as to make a lower
limit for a downward movement of the slide member S.

As is shown in FIG. 4, the slide member S includes a slide
base 20 which slidably engages with the guide rail 10, a
garnish 30 which is fixed integrally to the slide base 20, and a
slide piece 60 which is interposed between the guide rail 10
and the slide base 20 for increasing the slidability of the
sliding base 20.

The slide base 20 is made of metal such as, but not limited
to, a high tensile strength steel whose surface is treated with
an electro-deposition process or plating. The slide base 20 has
a pin holding hole 22 having a position which is adapted to
match with a position of one of the plurality of latch holes 12
on the guide rail 10 in accordance with the sliding position of
the pin holding hole 22. The slide base 20 further includes a
mounting hole 21 into which a nut 70 for fixing the through
anchor 100 is mounted and a locking hole 23 though which a
projection 33 (refer to FIG. 5) formed on a back side of the
garnish 30 is inserted.

The slide piece 60 is made of resin such as polypropylene
PP or the like. The slide piece 60 has a through hole 61 which
corresponds to the nut 70, a holding hole 62 which surrounds
aperipheral portion of the pin holding hole 22 in the slide base
20, and a locking hole 63 through which the projection 33 on
the garnish 30 is inserted.

The garnish 30 is made of resin such as polypropylene PP
or the like. The garnish 30 has a through hole 31 through
which the nut 70 is penetrated, a spring compartment 32
accommodating the latch pin 80 and the latch spring 90 in a
position corresponding to the pin holding hole 22 in the slide
base 20, and the projection 33 formed on the back side of the
garnish 30.

In addition, by fitting this projection 33 into the locking
holes 23, 63 in the slide base 20 and the garnish 30, respec-
tively, the garnish 30, the slide base 20 and the slide piece 60
are joined together so as to slide as one member.

Additionally, the nut 70 is fixed in place in the mounting
hole 21 in the slide base 20, so that the nut 70 is placed within
the through hole 31 in the garnish 30 joined integrally with the
slide base 20. In addition, by fastening a bolt 71 which rotat-
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ably supports the through anchor 100 into the nut 70, the
through anchor 100 is attached to the slide member S (refer to
FIG. 5).

The latch pin 80 is made of metal such as S50C (or the like)
which is heat treated and quenched. The latch pin 80 is slid-
ably inserted into the pin holding hole 22 of the slide base 20,
and the latch pin 80 is further inserted into and engages with
the latch hole 12 of the guide rail 10, the position of which
matches with the position of the latch pin 80, and conse-
quently, the slide member S is fixed to the guide rail 10.

An upper portion of the latch pin 80 is accommodated in
the spring compartment 32 of the garnish 30. The latch spring
90 for biasing the latch pin 80 towards the guide rail 10 is
interposed between the upper end of the latch pin 80 and a
ceiling wall of the spring compartment 32. This latch spring
90 is supported by a spring supporting portion 32a which is
formed on the ceiling wall of the spring compartment 32, so
as to bias the latch pin 80 in a direction in which the latch pin
80 is inserted into the latch hole 12 on the guide rail 10.

In addition, a pair of locking pieces 81 is provided on an
outer circumferential portion of the upper end of the latch pin
80 so as to project radially outwards. This pair of locking
pieces 81 projects movably through slits 34 formed in side
walls of the spring compartment 32, so as to be connected to
the button 40 positioned outside thereof.

The button 40 is made of resin such as polypropylene PP,
polyacetal POM, or the like. The button 40 is made to be
connected to the upper end of the latch pin 80 so as to be
enabled to perform a pulling operation of the latch pin 80.
That is, the button 40 is operable to pull the latch pin 80 out of
the latch hole 12 against the biasing force of the latch spring
90 when adjusting the height of the slide member S. The
button 40 has an outer surface portion 41 and left and right
outer lateral walls 42, and is formed into an inverted U-shape
in cross section. The button 40 has a pair of connecting walls
45 which extends from the outer surface portion 41 towards
the guide rail 10 at an interval inside the left and right lateral
walls 42 individually. Thus, the locking pieces 81 at the upper
end of the latch pin 80 engage with locking holes 46 provided
in the connecting walls 45, and the button 40 and the latch pin
80 are connected directly to each other.

The left and right outer lateral walls 42 of the button 40
have lock projections (lock portions) 43 which, at the normal
state, engage with lock grooves 35 on the garnish 30. The left
and right outer lateral walls 42 are flexible such that when the
left and right outer lateral walls 42 are pinched by fingers so
as to adjust the height of the slide member S, the left and right
walls 42 are deflected inwards to release locking of the lock
projections 43 relative to the lock grooves 35. In such a state
that the locking of the lock projections 43 is released, the
button 40 is allowed to be displaced in a direction in which the
latch pin 80 can be pulled out of the latch hole 12. Thus, by
operating the button 40 so as to be displaced, the latch pin 80
is allowed to be pulled out of and inserted into the latch hole
12.

In addition, the lock projections 43 are formed on both
vertical sides of the button 40 so as to straddle the locking hole
46 in the connecting wall 45, and an intermediate portion
between the projections so formed is made thin so that the left
and right outer lateral walls 42 are prevented from interfering
with the connecting walls 45 and the locking pieces 81 of the
latch pin 80 when they are deflected inwards. Thus, space in
the width direction is saved.

The cover 50 is made of resin such as polypropylene (or the
like) and is attached to the garnish 30 of the slide member S so
asto cover the slide member S. The cover 50 has an upper wall
51 and left and right lateral walls 52 and is formed into an
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inverted U-shape in cross section. Further, the cover 50 has
claws 53 at lower ends of both the lateral walls 52 so as to
engage with the garnish 30. In addition, the open window
portion 54 into which the button 40 is fitted is formed by
partially cutting the upper wall 51 and the left and right lateral
walls 52.

By fitting the button 40 into this open window portion 54,
the outer surface of the cover 50 and the outer surface of the
button 40 are made to form a continuous surface. As this
occurs, vertical edge portions 54a of the open window portion
54 function to guide the movement of the button 40 when the
button 40 is operated to be displaced.

When assembling the shoulder position adjuster device 1,
firstly, the nut 70 is mounted on the slide base 20 so as to be
integrated therewith, and the slide piece 60 is disposed on a
lower surface of the slide base 20. Then, the upper portion of
the latch pin 80 and the latch spring 90 are accommodated
within the spring compartment 23 while projecting the lock-
ing pieces 81 of the latch pin 80 from the slits 34 formed in the
spring compartment 32 of the garnish 30. Additionally, the
latch pin 80 is inserted into the pin holding hole 22 in the slide
base 20, and the garnish 30 is disposed on an upper surface of
the slide base 20. In this state, a claw portion 36, which is
provided at a distal end of the back side of the garnish 30,
engages with the slide base 20, and the projection 33 on the
garnish 30 is fitted in the respective locking holes 23, 63 of the
slide base 20 and the slide piece 60. Further, the bolt 71 which
rotatably supports the through anchor 100 is fastened into the
nut 70 which is exposed from the through hole 31 in the
garnish 30, and the slide base 20 and the garnish 30 are joined
together strongly and rigidly.

Next, the locking holes 46 in the connecting walls 45 of the
button 40 engage with the locking pieces 81 of the latch pin 80
which project from the slits 34 in the lateral walls of the spring
compartment 32 of the garnish 30, and the lock projections 43
on the left and right lateral side walls 42 engage with the lock
grooves 35 on the garnish 30, so that the button 40 is attached
to the garnish 30. Further, the cover 50 is mounted on the
garnish 30 via the claws 53.

In this state, the slide base 20 slidably engages with the
guide rail 10, and the button 40 is released in an appropriate
sliding position, so that the latch pin 80 is inserted into the
latch hole 12 on the guide rail 10, and the slide member S is
fixed to the guide rail 10.

Inthis way, in a fixed state as shown in FIG. 6 A, even in the
event that a load G is exerted in a direction in which the latch
pin 80 is pulled out, since the lock projections 43 of the button
40 are in engagement with the lock portions 35 of the garnish
30, releasing of the button 40 from the locked state is pre-
vented.

In addition, when adjusting the height of the slide member
S from the fixed state shown in FIG. 6A, the operator pinches
the left and right outer lateral walls 42 of the button 40 and
exerts a pinching force thereto so as to push the lateral walls
inwards (as shown by arrows A in FIG. 6B). Thus, the locking
between the lock projections (lock portions) 43 of the button
40 and the lock grooves 35 of the garnish 30 is disengaged. In
this state, the button 40 is operated to be pulled out towards a
near side as is shown by arrow B in FIG. 6C. Through the
series of operations performed in the way described above,
the latch pin 80 connected to the button 40 can be pulled out
of the latch hole 12, and in this state, the slide member S can
be caused to slide along the guide rail 10. In addition, the
movement of the button 40 towards the near side is restricted
by abutting the upper end of the latch pin 80 with the spring
supporting portion 32a on the spring compartment 32. Next,
after the side member S is adjusted to the desired height, the
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button 40 is released. Then, the latch pin 80 is inserted into the
latch hole 12 on the guide rail 10 by virtue of the elastic force
of'the latch spring 90, whereby the slide member S is fixed to
the guide rail 10.

Consequently, according to the shoulder position adjuster
device 1 of an exemplary embodiment, the button 40
includes:

the outer surface portion 41 which, at the normal state, is
generally or substantially continuous with the outer surface of
the cover 50 which is a side which faces the inner space of the
passenger compartment;

the flexible left and right outer lateral walls 42 which are
formed continuously with the outer surface portion 41,
wherein the left and right outer lateral walls 42 have the lock
projections 43 which are locked on to the slide member S at
the normal state, and, are released from the locked state when
the button 40 is operated to pull the latch pin 80 out of the
latch hole 12; and

the pair of connecting walls 45 which extend from the outer
surface portion 41 towards the guide rail 10 inside the left and
right outer lateral walls 42 so as to connect the latch pin 80.

The button 40 can be made up of the single member,
whereby the construction and assemblage are made simple,
and the number of components can be reduced so as to realize
a reduction in cost. In addition, the direction in which the
button 40 is displaced and the direction in which the latch pin
80 moves can be made to coincide with each other, whereby
the movement of the latch pin 80 can be made to be smooth.

In addition, the slide member S includes the spring com-
partment 32 which accommodates the latch spring 90, and the
spring compartment 32 has: the spring supporting portion 32a
which supports the latch spring 90 and restricts the movement
of the button 40 towards the inner space of the passenger
compartment by abutting with the upper end of the latch pin
80 when the button 40 is operated to pull out the latch pin 80
from the latch hole 12; and the slits 34 through which the
locking pieces 81 of the latch pin 80 connecting to the con-
necting walls 45 of the button 40 are caused to project mov-
ably. Accordingly, the button 40 can be made up of a single
member without providing separate members for holding the
button 40 and the latch pin 80, thereby making it possible to
realize a reduction in cost.

Note that the invention is not limited to the embodiment
described heretofore but can be improved or modified as
required.

Although the shape of the latch member of the invention is
arbitrary and can be of any suitable shape, the pin shape
adopted for the latch pin 80 of the embodiment is preferred.

In addition, although the connecting walls 45 are prefer-
ably formed into the pair of connecting walls adopted in this
embodiment, any suitable configuration can be adopted, and
preferably, the connecting walls 45 are provided with elected
walls which connect the latch member.

Further, as is illustrated in an alternative embodiment
shown in FIG. 8, a garnish 30 may have a pair of erected walls
37, and a pair of button biasing portions 38. The pair of
erected walls 37 are provided individually on both longitudi-
nal sides of the garnish 30 relative to a spring compartment 32
transversely inside of lock pieces which configure a pair of
lock grooves 35. The pair of button biasing portions 38 are
individually bent outwards in a width direction from the pair
of erected walls 37 so as to be formed integrally therewith.
These button biasing portions 38 are expanded widely in the
width direction so as to be deformed elastically. Outer sur-
faces in the width direction of these button biasing portions 38
are formed wider than an interior width between lock portions
43 of the button 40 at normal times. The button biasing
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portions 38 which are formed in the way described above
outwardly bias inner surfaces of the lock portions 43 of left
and right outer lateral walls 42 of the button 40 which are
deflected inwards by a pinching force exerted thereon when
the lock portions 43 of the button 40 engage with the lock
grooves 35 of the garnish 30. In addition, the button biasing
portions 38 assist the lock portions 43 to expand in the width
direction for restoration after the lock portions 43 have been
engaged with the lock grooves 35.

By way of example, FIG. 7 illustrates graphical waveforms
of the results of a durability test in terms of the number of
times a pinching of the button 40 was carried out by using the
shoulder position adjuster device of the present invention.
Here, a distance between the outer surfaces of the set of lock
projections 43 arranged in the width direction of the button 40
was referred to as a button opening dimension, and there were
two types of buttons prepared whose initial opening dimen-
sions were about 27.3 mm and about 25.5 mm. In addition, a
limit value at which the locking of the button 40 was released
due to an impact load G exerted in the pulling-out direction
and which was determined by the set of lock grooves 35 ofthe
garnish 30 which are arranged in the width direction was set
to 23.5 mm.

As is shown in FIG. 7, the opening dimensions of the button
40 upon repeated elastic deformations was on the order of 1
mm until 500 times, and thereafter, the amount of deforma-
tion of the button 40 was increased gradually. However, even
when the number of times of pinching the button 40 exceeded
5000 times, the opening dimensions of the button 40 never
lowered below the limit value. Accordingly, it can be seen that
sufficient durability is obtained with the shoulder position
adjuster device of the present invention.

As a person skilled in the art will readily appreciate, the
above description is meant as an illustration of the principles
of'this invention. This description is not intended to limit the
scope or application of this invention in that the invention is
susceptible to modification, variation and change, without
departing from spirit of this invention, as defined in the fol-
lowing claims.

What is claimed is:

1. A shoulder position adjuster device comprising:

a guide rail having a plurality of latch holes arranged at
predetermined intervals in a longitudinal direction, the
guide rail being adapted to be fixed to a body frame;

a slide member slidably attached to the guide rail;

a through anchor connected to the slide member and sup-
porting a webbing;

a latch member provided on the slide member so as to
advance and retract, the latch member being adapted to
restrain the slide member from sliding on the guide rail
by being projected from the slide member;

a latch spring which biases the latch member so as to insert
the latch member into a latch hole of the plurality of latch
holes;

a button which enables a pulling operation of the latch
member, the pulling operation including pulling the
latch member out of the latch hole against a biasing force
of the latch spring; and

a cover attached to the slide member and having an open
window portion through which the button is externally
exposed,

wherein a height of the through anchor is adjusted by
selecting the latch hole with which the latch member is
inserted into,



US 8,136,841 B2

9

wherein the button comprises:
an outer surface portion which, at a normal state, is
continuous with an outer surface of the cover which
faces an interior space of a vehicle,
flexible left and right outer lateral walls formed continu-
ously from the outer surface portion and having a lock
portion which is locked on to the slide member at the
normal state and is released from the locked state
when the pulling operation is performed, and
a connecting wall which extends from the outer surface
portion towards the guide rail in the left and right
outer lateral walls so as to connect the latch member;
wherein the slide member comprises a spring compartment
for accommodating the latch spring, the spring compart-
ment comprising:
a spring supporting portion for supporting the latch
spring, adapted to abut with an upper end of the latch
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member during the pulling operation so as to restrict
the button from moving to the interior space of the
vehicle,
a wall surrounding a portion of the latch spring, and
a pair of slits in opposite portions of the wall, and
wherein the latch member comprises a locking piece con-
figured to project movably through the pair of slits, the
locking piece being connectable to the connecting walls
of the button.

2. The shoulder position adjuster device of claim 1,
wherein the slide member further comprises a button biasing
portion for biasing the lock portion of the button outwards
when the lock portion of the button is locked on to the slide
member.



